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Cryoglobulins in glomerulonephritis
not related to systemic disease
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Groupe de Recherches de Néphrologie Normale et Pathologique de l'INSERM U 64, Hôpital Tenon, Paris, France
Cryoglobulins in glomerulonephritis not related to systemic di-
sease. The sera of 139 patients with persistent proteinuria from
whom a renal biopsy had been obtained were examined for the
presence of cryoglobulins. A cryoprecipitate was found in 28 of
the 139 patients, and the cryoglobulins were identified in 19 of
the 28 sera. IgG was always present in the cryoprecipitate, in
six sera it was the only immunoglobulin, and in one it was
associated with fl1C-globulin. In 12 other patients the cryoglo-
bulin was mixed IgG-IgM. Cryoglobulins were mostly found in
patients having a glomerulonephritis characterized by a con-
spicuous and diffuse cellular proliferation such as occurs in acute
glomerulonephritis, and crescentic glomerulonephritis. Cryo-
globulins were not found in a control group of patients not
suffering from glomerulonephritis. Serial renal biopsies and
repeated examination for cryoglobulins were performed in seven
patients whose initial biopsy showed diffuse proliferative gb-
merulonephritis. Persistence of cryogbobulinemia was accom-
panied by persistence of diffuse proliferation and, conversely,
when the circulating cryoglobulins were no longer present, the
proliferation had subsided. Whether circulating cryoglobulins can
act as immune complexes to induce or aggravate a glomerulone-
phritis is discussed.
Les cryoglobulines dans les glomerulonephrites, en dehors des
maladies de système. La recherche d'une cryoglobulinémie a été
effectuée chez 139 sujets ayant une protéinurie. Tous ces malades
ont eu une biopsie rénale. La recherche de cryoglobulines a été
negative chez un groupe témoin. 28 sur 139 des malades avaient
une cryogbobulinemie identifiée dans 19 cas. Les cryoglobulines
renfermaient toujours de l'IgG, soit seule (6 cas), soit associée
a de Ia fl1C-globuline (1 cas). Dans 12 cas, il s'agissait d'unc
cryoglobulinemie mixte IgG-IgM. Les cryoglobulines ont été
découvertes essentiellement dans les atteintes glomerulaires
caractérisées par une importante proliferation cellulaire: gb-
mérulonéphrite proliferative endocapillaire, ou glomérulone-
phrité exsudative, correspondant a un syndrome de gbomérulo-
néphrite aiguë, et glomerulonephrite extracapillaire. La com-
paraison entre les biopsies sériées et l'évolution dans le temps des
cryoglobulines a été faite chez sept malades qui avaient initiale-
ment une glomCrulonéphrite proliferative diffuse. Le rOle des
cryoglobulines en tant qu'inimuns complexes créant ou aggravant
une néphropathie glomérutaire est discuté.
Lerner and Watson in 1947 described the presence of a
protein in some human sera which precipitated at + 40 C
[1], a phenomenon now defined as cryoglobulinemia. Sub-
sequently cryoglobulins have been found in various dis-
orders including monoclonal gammopathy [2—5]. bacterial
and viral diseases [6—10] and some so-called systemic
disorders [11—13]. Perhaps of greatest interest has been the
delineation of "idiopathic" IgG-TgM cryoglobulinemia in
which the presence of this mixed cryoglobulin is the prin-
cipal abnormality [14—i 8]. More recently cryoglobulinemia
has been reported in patients who appear to have had
primary glomerubonephritis [19—21].
In the present work the presence of cryoproteins has been
sought in the sera of 139 adult patients with proteinuria
who had a renal biopsy between January 1970 and Sep-
tember 1971, and who were considered to be suffering from
idiopathic (primary) glomerulonephritis. Patients who had
either extrarenal manifestations suggestive of a systemic
disease (purpura, arthralgias, angiitis, splenic enlargement)
or antinuclear antibodies, speckled or homogeneous, and/or
a positive preparation for L.E. cells were excluded, as well
as patients suffering from monoclonal gammopathy or a
generalized disorder with secondary renal involvement
(amyloidosis, diabetes, chronic liver disease). The sera from
a control group of 23 individuals, six healthy adults and
17 patients suffering from various disorders without pro-
teinuria or glomerular lesions (10 patients with essential
hypertension, seven with microscopic hematuria), were also
examined for the presence of cryoglobulins. The purpose of
this work was to establish the frequency of cryoglobulinemia
in primary glomerulonephritis, and to try and ascertain
whether there is a relationship between the microscopic and
immunofluorescent findings on renal biopsy and the pre-
sence of cryoglobulins.
Methods
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Isolation of cryoglobulins. Twenty-five ml of blood were
collected in a warm, dry tube. Blood samples were allowed
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to clot at 37° C for two hours without delay. The serum was
collected and centrifuged at 5,000 G for 10 mm, at room
temperature, to remove the red blood cells. Two drops of
an antiseptic (sodium azide) were then added to each
sample. Cryoprecipitates were obtained by chilling the sera
at 4° C. Cryoprecipitation occurred between the 24th and
72nd hour. When a cryoprecipitate was observed, the sample
was centrifuged at 4° C, 4,000 G for 15 mm, to separate the
cryoprecipitate from the supernate. The cryoprecipitate was
dissolved in warm phosphate-buffered saline (PBS), pH
7.2, at 37° C. The solution was then cooled at 4° C for
24 hr; thereafter, the cryoprecipitate was dissolved again
at 37° C. The solubility of the cryoprecipitate in this buffer
was incomplete, causing a partial loss of proteins. The re-
maining cryoprecipitate was washed twice in cold PBS at
4° C. The cryoprecipitate was then identified by immuno-
electrophoresis according to the micromethod of Scheideg-
ger [22] in a LKB unit, with barbital buffer 0.05 M, pH 8.6,
and by double diffusion in gel according to Ouchterlony's
technique [23] using specific goat or rabbit sera directed
against the heavy chains of IgG, 1gM, IgA (C.T.S. Bois
Guillaume, 76 France, and Hyland Laboratories), 31C-
globulin, albumin, fibrinogen (Hyland Laboratories) and
horse serum directed against total human serum (Institut
Pasteur, Paris). A latex test for rheumatoid factor (Hyland
Laboratories) was performed in 25 of the 28 sera in which a
cryoprecipitate was obtained. In six sera, the test was per-
formed both with the cryoprecipitate and with the super-
natant. In seven sera the concentration of cryoglobulin was
measured by light absorption in a spectrophotometer at
280 mit.
Light microscopy. A fragment of the renal biopsy speci-
men was fixed in Duboscq-Brazil, and embedded in parafin.
Five staining techniques were systematically used on sec-
tions 2.5 ji thick: hematoxylin-eosin, Masson trichrome,
periodic acid schiff, Wilder's reticulin and Weigert's fuch-
sin.
Immunofhiorescence microscopy. A second specimen from
each renal biopsy was snap-frozen in liquid nitrogen. Sec-
tions 3 to 4 t thick were cut in a cryostat at —25° C. The
sections, briefly fixed in acetone were covered with mono-
specific fluorescein-labelled antisera directed against human
IgG, IgA, 1gM, 31C-globulmn, fibrinogen and albumin
(Hyland Laboratories, C.T.S. Bois Guillaume, 76 France).
The sera were controlled previously according to a method
already described [24].
Results
Incidence of cryoglobulinemia. Cryoprecipitation occurred
in the sera of 28 of the 139 patients. The nature of the cryo-
globulins was identified in 19 of these 28 sera. In the re-
maining nine, the amount of cryoprotein that was left after
washing was too small to permit identification. IgG was
always present; 1gM was detected in 12 sera, and 131C in
five. Albumin and IgA were never detected by immuno-
electrophoresis. In one serum, however, a faint precipita-
No. of patients
6
8, including one with IgA
4
A latex test was performed with the cryoglobulin from six
of the patients. The test was positive in three (two with IgG,
one with IgG-IgM) and negative in three (IgG-IgM). In the
three patients where the cryoglobulins gave a positive latex
test, the supernatant sera were also tested. In one patient
with a mixed IgG-IgM cryoglobulin, and also in one patient
with a IgG cryoglobulin, the supernatant serum also gave a
positive latex test. On the other hand the third supernate
was negative.
Cryoglobulins and glomerular lesions. All patients were
classified according to the findings on light microscopy in
the initial biopsy [25, 26]. The incidence of cryoglobulinemia
is recorded in Figs. 1 and 2; the immunofluorescence find-
I. Normal glomeruli
11. Membranous GN
ill. Diffuse proliferative GN: a) exudative; b) non exudative
IV. Membranoproliferative GN
V. Focal proliferative GN: a) with IgA; b) without lgA
VI. Focal sclerosing GN
VII. Glomerulitis with numerous crescents
VIII. Unclassified
Fig. 1. Incidence of cryoglobulins in glomerulonephritis (GN).
Hatched portions correspond to positive cryoprecipitates either
identified or not identified. Group VIII, unclassified glomerulo-
nephritis, includes advanced glomerulonephritis and complex
lesions of glomerular basement membrane.
IgG-IgM
IgG-IgM-I1C
IgG flOt
ififflill IgG-/31C
1 enti ied
Fig. 2. Distribution of identified cryoglobulins in glomerulone-
phritis in relation to
scopy. Groups 1—VII
the histological appearance by light micro-
I are identical to those listed in Fig. 1.
tion line of IgA was found to be present on double diffu-
sion. The protein composition of cryoglobulins consisted of:
Cryoglobulins
IgG
IgG, 131C
IgG, 1gM
IgG, 1gM, C
30 a
I II III
a 30
I II III IV V VI VII VIII
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Table 1. Immunofluorescent findings in 28 patients with cryoglobulinemia
Light microscopy immunofluorescence
IgG 1gM 131C IgA
Cryoglobulins
lgG 1gM 31C
Membranous CAT
Crescenlic GN
ings are in Table 1; the clinical manifestations appear in
Table 2. The patients have been divided into three histo-
logical groups, one in which cryoglobulinemia did not
occur, a second in which cryoglobulinemia only occurred
occasionally, and a third in which cryoglobulinemia was
found much more frequently.
1) Glomerular lesions in patients in whom cryoglobulinemia
was not found. Three groups of patients had no detectable
circulating cryoglobulins. These groups were: nephrotic
syndrome without significant glomerular lesions (lipoid
nephrosis; 13 patients); focal sclerosing glomerulitis (15
patients); and complex unclassified lesions of the glomerular
basement membrane (2 patients). The lesions in the third
group consisted of irregular thickening of the glomerular
basement membrane, with no spikes evident on light micro-
scopy, and different immunofluorescent patterns from those
found in membranous glomerulonephritis.
2) Glomerular lesions in patients in whom cryoglobulinemia
occurred occasionally, a) Membranoproliferative glomeru-
litis (13 patients). Two patients had IgG-IgM cryoglobu-
linemia, one with IgA. These two patients had severe gb-
merular lesions with conspicuous cellular proliferation
within the glomerular tufts. Both presented with an acute
nephritic syndrome with gross hematuria and renal failure.
The A.S.O. titers were normal, the plasma C' level was
decreased in one case and within normal limits in the last
+++
0
+
+
0
+
+++
+
Diffuse proliferative GN
Exudative
2
3
4
5
6
7
8
9
10
Purely proliferative
11
12
13
14
15
Membranoproliferative
16
17
++ + 0 0 +
0 + 0 +
+ ++ 0
+ + 0 +
Not done +
0 + 0
0 +++ 0 +
+ ++ 0 +
0 +++ 0 +
0 + 0 +
+ 0 0 0 +
+ 0 + 0 +
0 0 ++ 0
0 0
-1- 0 +
0 0 + 0 +
+ 0 +++ 0 +
0 + ++ 0 +
+ 0 +
+ + +
+ 0
+ 0
0 0
+ 0 +
0 0 +
+ 0
+ 0
Not done
+ 0 +++ 0 +
+
0
Not identified
+
0
Not identified
+
0
+
+
0
+
Not identified
+
+
+
+
0
0
Not identified
Not identified
Not identified
+
+
Not identified
Not identified
Not identified
0
+
0
0
+
+
0
0
+
0
+
0
0
0
0
0
0
0
0
0
18
19
20
21
22
23
24
Focal proliferative GN
With IgA mesangial
25
26
Without IgA
27
Advanced GN
28
0
+
+
+
+
+
0
+
0
0
0
0
+
0
+
+
++
+
GN= Glornerubonephritis
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Table 2. Summary of clinical and laboratory features of patients with cryoglobulinemia
Patients Age Duration Proteinuria Hematuria Nephrotic syndrome Creatinine Decreased ASO titer
of symptoms Serum protein >1.7 mg/100 ml C' level —
weeks <6.Og/100m1 <300U
albumin +
<3.Og/lOOmI <3001o
<640 U
++
>640 U
1 21 68 +± — — — + —
2 47 13 ++ + + — — —
3 17 2 + + — — + ++
4 43 9 + - + + — —
5 65 6 ++ — ++
6 21 3 ++ + — — + +
7 25 6 + + — + ++
8 21 3 ++ + + + + +
9 40 2 +± +
10 16 2 ++ + + — + —
11 55 9 ++ + + + — —
12 34 3 — —
13 29 13 + + — — — —
14 18 18 + + — — —
15 51 1 ++ + + + — —
16 46 4 ++ + + + + —
17 56 6 ++ + + + —
18 30 2 + + — —
19 21 12 ++ + + + —
20 49 8 ++ + + + —
21 40 12 ++ + — + — —
22 66 40 + + — + — —
23 23 28 ++ + — + —
24 21 18 years —
25 20 3 ++ + — — —
26 19 54 +± +
case, and the latex test for rheumatoid factor was negative.
b) Focal proliferative glomerulonephritis (39 patients). Two
patients with deposits of mesangial IgA and one patient
without mesangial IgA had a cryoprecipitate which could
not be identified further. c) Membranous nephropathy
(12 patients). Only one patient had cryoglobulinemia. It
consisted of an IgG-IgM complex. In the kidney there were
granular deposits of IgU and 1gM situated along the gb-
merular basement membrane. This patient's only clinical
abnormality was persistent proteinuria. The A.S.O. titer
was normal, the plasma C' was decreased and the latex test
was negative. d) Advanced glomerulonephritis (6 patients).
Most gbomeruli were scarred so that the initial process
could not be identified. One patient with a history of
rapidly progressive renal failure had an IgG cryoglobu-
linemia.
3) Glomerular lesions in patients in whom cryoglobulinemia
occurred frequently. a) Diffuse proliferative glomerulone-
phritis (31 patients). The biopsies of 12 patients showed a
diffuse exudative proliferative glomerulonephritis (including
extramembranous "humps" and polymorphonuclear leuco-
cytes). The other 19 patients showed proliferative glome-
rubonephritis without exudation. Cryoglobulinemia was
found in nine of the 12 patients who suffered from exudative
glomerulonephritis. All 12 patients in this group suffered
from the clinical features of acute glomerulonephritis. In
most cases, the biopsy was performed within three weeks
of the onset. The A.S.O. titer was raised in six of the nine
patients with cryoglobulinemia, and in one of the three
patients with no cryogbobulins. Plasma C' levels were
decreased in five of the eight patients with cryoglobulins
and one of the three patients without cryoglobulins. The
cryoglobulins were IgG in three cases (together with 131C-
globulin in one) and a mixed IgG-IgM in six (with 1C
in two). Of the 19 patients with diffuse nonexudative proli-
ferative glomerulonephritis, cryogbobulinemia was found
in five patients. The cryoglobulin consisted of IgG alone
in one patient, and of a mixed IgG-IgM together with
1C-g1obulin in three others. In one patient the cryogbo-
bulin was not identified. Most of the patients manifested a
history suggestive of an acute nephritic syndrome. How-
ever, the diagnosis of acute poststreptococcal glomerubone-
phritis could not be made as these patients were first seen
late in the course of their disease. The mean interval be-
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Table 3. Course of cryoglobulinemia and glomerular lesions
Case Time
elapsed
weeks
Renal
biopsya
Light microscopy Immunofluorescence Cryo-
protein
Therapy
P.M.N. Humps Prolif. Crescents IgG 131C 1gM F
8 3
18
38
1
11
+
—
+
—
+
+ +
++
+
++
+
+
—
++
++
JgG
IgG
IgG
—
—
—
9 2
9
11
20
32
1
11
111
IV
++
+±+
±
+
++
±++
±
++
+++
H-
+
+±±
H-
+++
+++
+
+
+++
+++
+
+
—
—
—
—
IgG-IgM
lgG-lgM
0
0
0
—
+
+
+
+
10 2
23
1
11
++
—
++
+
++
H-
+
—
++
++
++
++
lgG-IgM-131C
+
—
—
11 9
28
1 — ++ ++ + — ++ IgG —
—
46 11 — — + -1- + + —
15 1
2
26
1
II
—
—
H-
—
++
++
— +
+++
lgG-lgM-131C
IgG-IgM-131C
+
—
—
—
2 13
91
1
II
+
—
—
—
+
— —
+++
—
+
— —
lgG
0
—
—
12 3
19
I
II
—
—
+
—
++
+
—
—
+
—
+
—
—
—
—
—
IgG
0
—
—
a Roman numerale correspond to same diagnoses as in Fig. 1.
tween the first clinical symptom and the initial biopsy was
about three months. A.S.O. titer measured in five patients
whose sera contained cryoproteins was normal, but it was
raised in four of the ten patients with no circulating cryo-
proteins. Plasma C' levels were normal in four patients with
cryoglobulinemia; the estimation was not performed in
the fourth patient. b) Glomerulonephritis with numerous
epithelial crescents (8 patients). In this group, cryoglobulins
were found in the sera of seven of the eight patients and
identified in four. Cryoglobulins consisted of IgG alone
in two sera, and of IgG-IgM in the other two. All these
patients suffered from the clinical feature of rapidly pro-
gressive glomerulonephritis. The A.S.O. titer was raised in
one patient. Plasma C' levels, measured in four patients,
were normal.
Evolution of cryoglobulinemia and glomerular lesions.
Seven patients who had a diffuse proliferative glomerulone-
phritis underwent followup biopsies and repeated tests for
cryoglobulins. This study showed that there was a tendency
for the presence of cryoglobulinemia to be related to the
presence of glomerular lesions (Table 3).
In two patients (cases 2 and 12), cryoglobulins were
present at the time of the first biopsy but had disappeared
when the second biopsy was performed. Immunofluorescent
study of the initial biopsy showed a granular deposition of
IgG and 31C-globulin along the glomerular basement
membrane, whereas there were no deposits in the second
biopsy. Light microscopic abnormality was not seen in one
case while, in the second, a focal and mild mesangial pro-
liferation was still observed. In these two cases, a rapid
clinical improvement occurred. When the second renal
biopsy was performed, the only abnormality was micro-
scopic hematuria (Table 4).
On the other hand, there were four patients (8, 10, 11
and 15) with persistent cryoglobulinemia. On serial esti-
mation, the composition of the cryoprecipitate in each
individual did not change. A second renal biopsy performed
at varying intervals showed the presence of persistent gra-
nular deposits of IgG and 1C-globulin along the glome-
rular basement membrane. The pattern was comparable
to the findings in the first renal biopsy. In addition, a per-
sistent glomerular proliferation was observed in the four
biopsies, humps were still found in one case, and epithelial
crescents appeared in one case. In all four patients, the
initial nephrotic syndrome disappeared within a few weeks.
Clinically, two patients improved (cases 8 and 10), with
renal function returning to normal, although urinalysis
showed persistent mild proteinuria and microscopic hema-
tuna. The complement level remained persistently low
(Table 4). The two other patients (cases 11 and 15) had
chronic renal failure (plasma creatinine: 1.7 mg/100 ml)
and mild proteinuria with microscopic hematuria. The
complement level was found to be low in one of these two
patients, and normal in the other.
The last patient (case 9) had a severe diffuse exudative
glomerulonephritis. Six weeks after the first biopsy, he had
a persistent nephrotic syndrome and his renal function had
deteriorated rapidly. The cryoglobulin was still present.
A second biopsy, done at this time, showed dramatic pro-
gression of the glomerular lesions. The endocapillary pro-
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Table 4. Summary of clinical laboratory features of seven patients with serial tests tor cryoglobuilns
Case Age Duration
of
symptoms
weeks
Proteinuria Hematuria Nephrotic
syndrome
Serum protein
<6.Og/lOOml
Albumin
<3.Og/lOOniI
Creatinine Decreased C'
> 1.7 mg/100m/ Normal range:
(512 72) U
ASO titer
—
<300 U
+
<300 to
<640U
++
>640 U
Cryo-
globulins
8 21 3
18
38
++
++
+
gross
+
+
+
—
—
+
—
—
+
+
+
+
—
—
+
+
+
9 40 2
9
11
20
32
+++
++
++
++
++
+
+
+
+
+
+
+
+
—
—
+
+
+
+
+
+
—
+
++
+
+
+
+
—
—
—
10 16 2
23
++
+
gross
+
+
—
+
—
+
+
—
—
+
+
11 55 9
28
46
++
+
+
+
0
+
+
—
—
+
+
+
—
—
—
—
—
—
+
+
+
15 51 1
2
26
++
++
—
+
+
+
—
+
— +
+
+
2 47 13
91
++
0
+
+
+
—
—
—
—
—
—
—
+
—
12 34 3
19
++
0
+
+
+
—
+
—
—
—
—
—
+
—
liferation was still present but diffuse epithelial crescents
had appeared. The patient was then treated with a combi-
nation of immunosuppressive, steroid and anticoagulant
drugs. Ten days later, the cryoglobulin was no longer
found in the serum. In two subsequent renal biopsies, most
glomeruli were scarred, but the remaining capillary loops
showed no proliferation and there were no immuno-
fluorescent deposits.
Discussion
The presence of cryoglobulins in the sera of patients with
primary glomerulonephritis has been reported previously
[19, 20]. The work described here confirms these findings
and demonstrates that certain of the histological changes
which occur in glomerulonephritis are more likely to be
associated with cryoglobulinemia than others. Cryoglobu-
lins were not detected in the sera of patients whose gb-
meruli were free of cellular proliferation, i.e., lipoid ne-
phrosis and focal sclerosing glomerulitis. The occurrence of
cryoglobulins was exceptional in patients suffering from
long-standing glomerular lesions such as membranous
glomerulitis, membranoproliferative glomerulonephritis,
focal glomerulonephritis and advanced glomerulonephritis.
On the contrary, cryoglobulins were frequently present
in the sera of patients with inflammatory gbomerular lesions,
either diffuse proliferative glomerulonephritis, exudative or
associated with numerous epithelial crescents. Amongst
these groups of patients, cryoglobulins were found less
often in patients with pure proliferative glomerulonephritis.
This lesion could be considered as less "active" than the
other two.
The clear-cut relationship between gbomerular cellular
proliferation and circulating cryogbobulins tended to be
confirmed by following the progress of these two parame-
ters in seven patients with diffuse proliferative glomerulone-
phritis. In three patients in whom the proliferation subsided
the presence of circulating cryoglobulins also disappeared,
whereas in four patients persistent proliferation was asso-
ciated with persistent cryogbobulinemia.
The relationship between gbomerular lesions and cryo-
globulinemia has been investigated by McIntosh et al [21]
who demonstrated that rabbits injected intravenously with
human IgG-35C globulins developed a proliferative gb-
merulonephritis.
Both human and experimental data are in favor of the
hypothesis that cryoglobulins represent immune complexes.
They could therefore have a role in inducing gbomerular
damage. Indeed, in some reported patients with circulating
cryogbobulins, IgO and 35C were disclosed along the ca-
pillary walls in a granular pattern [27, 28]. In two of our
patients in which cryoglobulins disappeared during follow-
up searches, IgG and 131C were no longer present at the
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second biopsy. However, as shown in Table 1, the immuno-
chemical composition of the glomerular deposits was not
identical to that found in the circulating cryoglobulins.
For instance 1gM was not found in glomeruli, even when it
was identified in the cryoprecipitate. These cases are thus
in opposition to what occurs in mixed essential IgG-IgM
cryoglobulinemia where glomerular deposits contain both
1gM and IgG as well as the serum cryoprecipitate [16, 291.
Perhaps 1gM may be present in glomeruli but undetectable
by immunofluorescence techniques. Or cryoglobulin may
be one of several circulating complexes, devoid of nephrito-
genie action, while the glomerulonephritis is being induced
by another complex, made of an unknown antigen and IgG,
without 1gM.
We have not been able to look for antigens within the
cryoprecipitates. McIntosh and colleagues [211 did not find
streptococcal antigen or antistreptococcal antibody in the
cryoprecipitate of a patient with acute glomerulonephritis.
In a few patients, streptococcal antigen has been disclosed
along the glomerular basement membrane by Treser and
Lange [30]. Experimentally, it has been shown that pro-
longed intravenous immunization in rabbits with B strain
streptococcus can induce cryoprecipitable antibodies [3].
Streptococcal antigens therefore cannot be ruled out in the
causation of cryoglobulins. in systemic lupus erythematosus,
or rheumatoid arthritis, some authors [32, 33] have de-
tected DNA and antinuclear activity or antiDNA anti-
bodies within cryoprecipitate. Others have failed to detect
DNA [11, 13]. Recently Agnello et al [34] have shown that
the cryoprecipitable circulating rheumatoid factor of pa-
tients with S.L.E. was the same as the one deposited in the
glomeruli. It is interesting that in one of our patients
(Pt. 9) intensive treatment with heparin, corticoids and
immunosuppressive drugs was followed by rapid dis-
appearance of cryoglobulins together with an unexpected
clinical and morphological stabilization of the renal disease.
Penicillamine (17), cyclophosphamide and splenectomy
(18), prednisone and chlorambucil (16), or azathioprine and
prednisolone (35) have been used in patients suffering from
mixed essential IgG-IgM cryoglobulinemia. Mild clinical
improvement and diminution in the cryoglobulinemia has
been claimed. It would therefore seem reasonable to suggest
that the presence of circulating cryoglobulins should be
sought in patients suffering from glomerulonephritis, for
their presence provides one objective measure which
appears to parallel the histological changes in the gb-
meruli.
Reprint requests to Dr. C. Adam, Groupe de Recherches de
Néphrologie Normale et Pathologique de l'INSERM, Hôpital
Tenon, 4 rue de Ia Chine, 75970 Paris Cedex 20, France.
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